Résumé. 2014 Abstract 2014 The diamagnetic behaviour of xenon nf Rydberg states is studied using single-mode dye laser excitation and an R.F. optogalvanic detection method The levels are followed from their zero-field positions, through the inter-l and inter-n diamagnetic mixing regimes, until they reach the zero-field 2P3/2 ionization threshold, where the so-called « quasi Landau » regime is observed and up to 20 cm-1 above this threshold The positions of the dominant lines are found to be in agreement with the results of hydrogenic calculations and with the predictions of a semi-classical approximation.
Many theoretical and experimental works have been devoted in the recent years to the problem of atoms submitted to a strong magnetic held (A comprehensive review on this topic including numerous references has recently been published by Gay [1] .) Let us specify that we shall consider a magnetic field as a strong one, if the Lorentz force applied to the outer electron of the studied element is at least of the same order of magnitude as the Coulomb force binding this electron to the core. With laboratory available field intensities, this condition will only be fulfilled by loosely-bound electrons, that is to say high n atomic energy levels.
For such levels, the interaction between the atom and the magnetic field is dominated by the diamagnetic term of the Hamiltonian.
Since the early results of Garton and Tomkins [2] , most of the experiments on atomic diamagnetism had been carried out on alkaline-earth elements. Main experimental advances were however realized in the recent years by Castro et al. [3, 4] on sodium and by Gay et al. [5] [6] [7] [5] [6] [7] and optogalvanic detection to be used Optogalvanic detection which applies to samples in which a discharge may be created, seems to be particularly suited to the study of rare gases, for which in any case laser excitation of levels in the vicinity of the ionization thresholds may be done only from lower excited levels previously populated by a discharge. We have employed a variant of this method : namely R.F. optogalvanic detection method [9] [10] [11] , in which the discharge is produced by an R.F. oscillator and the impedance variations of the discharge correlative to laser induced transitions between levels are monitored through changes in the rate of the oscillator. We used a lamp oscillator analogous to the one described by the authors of reference 11 configuration, 5d(7/2) 3 is the one which allows the best excitation of nf levels. Most of the experiments described in this paper were however realized by excitation from 5d(1/2) 0 level, the use of which permits only excitation of the nf(j = 1) series in zero field and leads to a great simplification of the Zeeman effect. in high field as it will appear further.
Pressures from 0.1 to 0.4 torr of 94 % isotopically enriched 136Xe were used for our zero-field experiments, though discharge stability considerations required the use of 0.4 torr filled cells for high field experiments. Under these conditions pressure broadening becomes obvious as n increases, allowing however perfect observation of f levels up to more than n = 70 when excited from 5d(7/2) 3 level and about n = 55 when excited from Sd(1/2) 0. As for the influence of the discharge, it was found that (a) the maximum signal amplitude was luckily obtained for the faintest discharge and (b), while the focusing of the laser into the brightest part of the discharge led indeed to the observation of slightly asymmetric line profiles, together with the appearance of parity forbidden transitions towards ng levels with an amplitude ratio of about 5 x 10-3 with regard to nf excitation, the asymmetry and the parity forbidden transitions were spectacularly decreased when the laser was focused slightly aside in regions of the cell from which no visible light is emitted, but where excitation of nf levels still gave rise to important optogalvanic signals. Under these conditions the members of the nf( j = 1) The very low measured value of 6 is a proof of the quasi hydrogenic character of nf series. For increasing n values, the very small energetic discrepancies (with regard to a purely hydrogenic behaviour), associated to such a quantum defect will in fact become rapidly negligible in comparison with the effect of the magnetic field. A total independence of the external electron from the ionic core influence would however require the negligibility of the coupling term between the core angular momentum and the orbital momentum of this electron. This term is responsible for the K structure of the nf configurations which is equal to about 8 cm-1 for n = 10; assuming a n-3 variation for this structure [14] Of course such an approximate treatment becomes defective as soon as diamagnetic levels issued from adjacent zero field levels begin to interact and fails absolutely when the diamagnetic manifolds of different n merge in the so called « inter n mixing » regime.. However the observed tendency to the domination of spectra by the lines corresponding to the excitation of levels prolonging the ml = ± 3, K = 1 levels persists and opens the way to the use of another approximation valid in the whole field of our experiments, as far as the interpretation of the dominant lines of the spectra only is concerned This approximation, initially applied to the interpretation of the results of Garton and Tomkins [2] by Edmonds [16] and widely used since that time (see Ref plane. Secondly, it appears that levels, with the same parity and same ml but different n, only interact weakly for highly hydrogenic excited states, [6] On figure 6 a spectrum obtained by excitation from 5d(7/2) 3 level in n polarization at a fixed energy of -0.09 cm-1 that is to say very close to the ionization threshold is displayed. We did not use excitation from this level in our experiment, in spite of the fact that it is very effective, because it provides very intricate spectra due to the Zeeman effect. However in n polarization and around the ionization threshold the Zeeman splittings only result in the observation of broader lines than the corresponding ones obtained from 5d( 1 /2) 0 level. We show this spectrum because it provides a nice illustration of the correlative decrease of the background signal and increase of the heights of the edges, mentioned by Gay et al. [1, 15] , asso- 
